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(54) YCTPOflCTBO YCTAHOBKlt fi/lA- 
CTblPfl B 06CAAHOfl TPYBE 

(57) MaoSpeTCMwe othocutc« u t€xhmkc noA- 
3eHHoro peMOHTd, a itMeuiio x ycTpo&CToaM 
Ann ycTdHOOKM MeTayi/iwsecxMx ruiacTupeft aap 
BOCCTaHooieium repMentMHOCTH o6ca/ nux 
Tpy6. Ue/it H3o6pCTCM*«i - ynpomemie komct- 
pyxuMM ycTpoAcToa « CHwatenwe era Maccu. 
3to AOCTwraOTca Tew. mto nonuvi urrox.12. 
TenecKonMHeCKMyCTaHOOAeNHbivl o Kopnyce 6. 
xcecrxo canaaH c no/iowurraHrou 3, sq<>mxcu- 
pOBdH o mcxoahom nonoxemm Ha xopnyce 6 tt 



ctia6xeH orpaHMHMTe/ieM 5 h 4>MKcaropoM ko- 
nemioro nonoxeHwa a owAe CTonopHoro xonb- 
ua 14. a^a KOToporo na eHyTpeHneft 
noBepxnocTH TpancnopTHOft xoaohhu 15 ow- 
nonHena xonbqeeaa npOTOMxa 16. ripw 3tom 
paccTOflHue nexAy cronopHUM xo/ibttoM 14 n 
xonbueaoA npoTOMKOH 1 6 s mcxoahom nonoxe- 
huh ou6paHO paaiiuM Annne xoAa AopMwpyio- 
uiew ronooxM 4, i.e. paccrojuwio ot nuxHero 
Topua xopnyca 6 AO orpaMumirert* 5. Floc/ic 
$Mxcaiuni ycTpoftcroa a o6coA"Ofl Tpy6e 20 o 
30AanMOM MHTepeane npucTynator x aanpec- 
coaice nnacTwpa 18 nocpeAcroOM npoAaone- 
HMfl AOpHMpyvotuefl ronoBKii 4 nepc3 n/iacTbipb 
18 OCCOM HKT. ripit 3TOM cpe3aeTCJi UI7M<J>T 22, 

a xuakoctw noA AaonemicM sepe3 oraepente 
7 nocrynacT o nonoctb Manxes 8 n ouAaitra- 
eT noABMxcHbie cexTopw 9 o pa6o'<cQ nonoxe- 

HMC. riOC/lC 3TOfO flXOpb OTKAK)MaeTC» OT 

O6C3AH0& Tpy6u 20 n AarfbHetfma* 3anpec- 
coaxa nnacTupn 18ocyuiecro/ifleTc» noAAaa- 
ACmtCM a ronoaxe 4 npti 
ooaapaTHO-nocTynaTenbHOM nepeweiueHnu 

l*MCTpyMCMTa. 2 Hfl. 



I43o6peremto othocmtc* k Texitwxe noA- 
3eMHoro peMOHTa, a tiMexHO x ycipoftciBaM 
aha ydaHOoxM MeTa/w>HMecKiix n/iacTupert aa» 
BoccTanoa/iCHWfl rcpMCWMHoCTM oBcaAHtix 
Tpy6 hc4>tsihwx, boaahux w ra3oaux cxnaxwn. 

U38ecTiio ycTpo^CToo. oxniOMaioiuee 
uiTaHry. tia umxhcm xoHue xoTOpofl pa3Meme- 
na AOpHupyioiuan ronoBxa, Ha oepxneM kohuo 
- pxopb, a MoxAy hmmm na ujTanrc pacnono- 
xe« n/iacrwpb. 



OAnaxo AopHitpyK>tuan ronooxa npn pac* 
urvnestuH nnactupi) ao conpuxeniin c oGcaA- 
t:0;i Tpy6ow npOTamBacTCA Mcpe3 nnadbipb 
CHiiay oocpx nyieM occaoft narpy3XM na iwci- 
pyMJiiT (MacocHO-KOMnpcccopHuc TpyGw). B 
3TCM cnysae HKT noAoeprawTC* A»oftnoft »»a- 
f py3xc: ntApacww4ecxoMy Aaoiieimio u oceoo* 
My pacraMGHMio, mto He wexmonaeT nopwo 
Tf v6Bnpouecce nx h3t»>kchii» npn ycra- 
hcdxc nnacTwp» na Oo/ibiuux rny6uHax(6o- 
ncc 3000 m). — 
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l47f»ecr*io ycTpoflcToo. cK.rsis'CLtfe en- 
Acr.jtt rnA!'» lOJivmecKiirt TOAxaTCAb. AOpmipy- 
wiuyio ro/tooxy. nonbiri ujiok. uiTanry c 
pacnoAo^cCMHUMM mo iievl uanroouMM ynopa- 
mm nnacTupn, xoropwii p33Meiuen Ha 3tom 5 
tuTOMre. 

3to yctpofiCToo rp0MO3AKO u wrannoen- 

KO 33 C4CT HaAWMUfl CMAOOUX UHJUtHApOB, HCy- 

Ao6ho a OKcnnyaTdiuui w o6cnyxnBaHnw. 

Uenb M3o6pereHnn - ynpomeiwe xohct- 10 
pyicuMvi yctportCToa. chmx"*hmq ero Maccbi. 

3to AocTMraeToi tbm, sto pacujupeunc 
n/iaciupfl ao conpsDKCKHR c oGcaAMOA Tpy6oft 
oSecneMMBaeTcn nyTCM co3Aann« pacMeTiiow 
ocoBOfl H3rpy3*n na AopHwipy»oiayio roAOBKy 15 
3a chct oeca MHCTpyMCHTa. onycxacMOro o 

CKBadKMIiy. 

ripw 3tom nonuw ujtok xecTKO Canaan c 
nonou ujranroft. 3a<]>iiKCvipORaM na xopnyce o 

MCXOAHOM nonO^CHMU H IIMCei 4>UKCaTOp KO" 20 

HSMHoro noAoxemt*. npu 3tom na BHyTpcu- 
new noBepxHOcru TpancnopTHOft xoAOtmbi 
Tpy6 owno/mena xoAbiicansi npOTonxa hoa 
^hkcotop KOiienHoro noAowciuw, a no/iuti 
ujtok tiMeer Ha Hapy*Hofl noaepxnoc™ orpa- 25 
HMMMTGJib. npvmeM A/iviHa xoAa xopnyca ruA- 
pao/iMMecKOfi Aoptutpytoiuevt roAooxn ao 
orpaHHMviTcnn paona paccroJuunoMcxAy <1>hk- 
cotopom KOHewHoro nonoxemta u xoAbUCBOrt 
nporo^KoA TpdHCnopTHOM xoaoiihm Tpy6. Kpo- 30 
mc Toro. rwApaB/inHCCKuii HKOpb ycTpottcTBa. 
ounonHniouiuft <£ynKumo ynopa n/iacTwpn. 
pacno/ioxcH na komuc noAocni ujTauru nOA 
n^acTbipeM. Taxoe Texuvmecxoe pewenue no- 
3oo/i«eT oixaaatbCfl ot npitMeHCHim o yctpofl- 35 
CToe cuaoboto TonxaTcna. Hpu otom 
TCXHonoru* ycTanooxu nAacTupa nyrew pac* 
wvipeHMR ero ao conpaxenuji c oGcaAHOft Tpy- 
6on npu npOTfl rwoaHMH AopHiipyiouieft 
ronooKit CBCpxy oiuia oOecncHueacTCR pccom 40 
miCTpyMCHTa. pacMCTna» narpyaxa KOToporo 
perynvipyeTca n KOHTpoAupycTca no mApan- 
/msecKOMy ii3McpiiTc.iio occa (rUBy). 

Taxaa xoMnoHOuxa yctpoCiCToa u wcnoAu- 

300dlUtC MaCCbl UHCTPYMCHTO C03A3HWR 45 

OCCBO* narpy3xn no AopimpyK>myK> ronooxy 
npu pacunipemm n/iacTwpft noaoonneT 

- ynpocTiub TCxiionoruK) ycxanooxw nnacTw- 
pn npu OTcyTCTowu oo3MO)KHoro nnnaAOium 

nOCTOpOHHMX TOCPAWX npCAMOTOO MCXAy xo* 

aohhoa Tpy6 w n/iadupcM o nponcccc ero 50 
pacujtipemift: 

- oQccnCMMTb ycTauonxy nnacTwp« npnxTiwc- 
cxh na nK)6oft r/iyCnuc. ho co3Aooan Aono/nut* 
TCflbHOfl paCTRruoaK3tiici) occooA itarpyaxn na 
iniCTpyMeHT (HKT). npu 3tom na McGonuumx 55 
r/iyGwHax c u^nbio yncmtMenufl occa Miicrpy- 
mchta McnonbnyK;ic« yTBtte/iCMHUC Oypunu- 
Hue rpyGbi; 



- ynpocTMTb xoHCTpyxunio ydpoiTiCToa, cum- 
3ir. b Maccv c coxpauenucM ero npOHHocTiiux 
cooitCTO. oO jcneuuTu yAoGcTOO o6cfly^noa- 
HMA n 3KcnnyaTai|iiH. 

H3oGpeTeHne o6ccncMnoaeT a Mowem aa- 
xoAa AopniipyiomoA ro/ioBKM d n/iacTwpb ciih- 
ypOHHOCTb roAasn >khakocth Hd noADMXtibie 

CCKTOPbl C OaaHMOAeACTQMCM X0A3 rO/lOBKM AO 

ee iui)KHero orpaHMMnreA« m xonbi;eBOM xa- 

M00KH CO CTOnopifbJM XO/lbUOM. 

Ha <^vir.1 M3o6pa»ceHO ycTpoAcTso o cGo* 
pe c n/iacTwpeM, cnyu;eHiioe o cxoaxviny x 
MecTy Ae*J)CKTa o6caAHoA xohohhw; na 

- AopHMpyiotuan ronosxa, pa3pe3. 

VctpoActbo coAepxnT r vi a p a b am^i ec k m m 
flxopb 1 c noAnnxifUMu nnaoixaMH 2, xoTopbm 
nocpeACTDOM no/toti una htm 3 cocAHiien c 
niApaonuMecxoii ronooxoA 4. cocTOfttueft 113 
nu;.uiero ynopa 5. xopnyca 6 c otocpctmcm 7. 

M3H»teTbJ 0, nOABil^CHblX cexTopoo 9, o6oRm 
10. xonycHoro nyancOHa \ 1. ujroxa 12. ynnoT- 
mmtcaum wx xor.eu 13. CTonopHoro xoAbua 1A u 
uepxnero naTpy6xa 15 c xoAbueoovi npotOM- 
xoA 16. H3A roAosxoA paaMeuieH unpxyAsii;M- 
oiiHbtu xnanan 17. a moxay wxopeM u ronoaxoti 

- nnaCTbipb 18. cnycxaeMuA Ha iiHCTpyMetue 
(HKT) 19 a oGcaAHyK) Tpy6y 20 x Meciy Ae<t>€x- 
Ta 21. Aaa npcAOTBpauieitHn npexAeBpeMen- 
MOro 3axoAa o nnaCTbipb AopHHpywmeu 
roA ooxH ok3 cnaGxaiio cpeantiM ujth4>tom 22. 

flocne cnycxa ycTpoucroa a cGope c nna- 
crbipeM 18 na inicTpyMeHTe 19 o o6caA"y*o 
Tpy6y 20 n opweHTaunn nAacTbipn na a^ckt 
21 b cucTeMe C03AaeTcn M36wTOMHoe rwAPao- 
nusecxoc nooncmte. XuAxocxb noA AaoACHw- 
cm nocrynacT b noAOCTb nxopn 1. xotopum 
coommh nnaujKSMii 2 c paaMeuieiiHUMvi Ha hcm 
ayGbRMvi rxophtcr 3a oGcaAHya Tpy6y 20, 
oGecncsvtoaR ynop nnacTupx). 3anpeccooica 
nAacrupn 18 x BiiyTpenncrt ctchxc o6cbahoA 
rpyGu 20 Ann nepcKpbiTna AC<fr€XTa 21 ocyu;e* 
ctbarctcr npu npoToruoaiiMti Aopntipyioiueu 
roAODxn 4 nepea nAacTwpb occom imCTpyMCH- 
Ta 19. npu 3tom cpesacTCfl ujtik^t 22. a it36u- 
tohhoc AaoAcmic o nonocTb wauxeTbi 8 
nocTynaeT Mcpca otbcpctmc 7 w nepeAaex pa- 
AitaAbnyx) Harpyaxy na noA8"*"uc ccxTopu 9 
a MOMGHT 33X0A3 rO^OOXM B nA3CTUpb, T.C 

TorAd. xorAa HvtxHint Topcu A xopnyca 6 aoxo- 
A"t ao ynopa 5 ii CTonopnoc xor.buo 14 aaiiu- 

M3CT MCCTO 0 KOAbUCOOil npOTOMKO 16. 

llocAC npoxoAa AOptt"pyK)iMCrt ronoaxu 4 
o nnacTupc Ha aaAannyio ncAivmHy (nanpu- 
mcp, 1.5 m). xcTopan oGecncMUoacT xoht3xt- 
hoc conpn;Kcune nAacTupti 18 c oGcaAnov* 
rpyGort 20. nxopi. 1 aiiTOMaumccxvi otxak)U3- 
ctcu ot o6caA»Oi't Tpy6w c coxpaiicmieM u3- 
GuTOMiioro A-aoncmiflf AOpMiipyioman roAoaxa 
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4 OCr *1 MHCTpyMeHTa paCUIVip*»e r nnaCTWpb 

Taic Kaic AOP M wpy>oa;aji ronoor.3 6»ioroA3" 
pa HvtxMeMy ynopy 5 m coeAHHenmo ctonop- 
Moro Konwua 14 c wmmeooA npOTO«<xoa 16 
nooie npoxoAa 0Tpe3xa t ue mmcct oc :ooro 
nepcuc ueMMfl. to k3/hi6oooic / n.ViCWf.4 (no- 
oTopHue npoxoAu) ocyiuecionpioT noA A3B/ie- 
HweM o ro/iOBXO 4 xax CMti3y aaepx noA^CMOM 
vtHCTpyMCHxa, Tax m coepxy bhm3 - occom mh- 
crpyMema. ripn stom narpy3xw m miCTpy 
M6MT npH ero noAte**e HC3HaMMTeiiwnwe. 

nooie ycTaiio&KM nnacmpn yCTpoacTBO 
noAHMMaeTCn Ha noaepxnocTt, camb *maxo- 
ctm c noAMMMaeMoro wHCTpyMBHTd o6ecneMn- 
saeTcn nepea UMpicy/iRUWOHHbia K/ianan 17. 

YCTpoftCTBO viMcet CJieAYK>uine npewMy- 
tuecTBa: 

- Aha oceeoro nepeMemeHiia AOpHMpyiomefl 
ronoBKM no Bcefl Anwiie nji acxu pa ceepxy bhu3 
iicnoiiwyercfl oec MHCTpyMCHTa 6e3 AonomtH- 
reiibHOrt oceBOfl Harpyaxw wa nero: 

- ynpomaeTCB TexMonorM» yci bmobjcm rwiacrw- 
pr npaxTiwecxw Ha nio6oa riiyfiwHe c OTcyTCT* 
nvteM eo3MOKHoro nonaAauM* nocTopoiiMMX 
tocpawx npeAMeroB mcxay o6caAHoa?py6oa 
m n/iacmpew; 

- ynpoutaeTcn xoHCipyxuwa. chuxjctcb Mac* 
ca 6e3 noTcpw npoMHOCTHbix cboActc ycipoA- 

CTB3. 



3K0H0MHMeCKMH 3<H>eKT OT npMMCMOt'.l* 

AaMnoro TexMMsecxoro peuiCMM* opueMTupo- 
bommo codaoMT 1 - 2 Twc.py6. Ha oa"V oncpo- 

cfcopMyna H3o6p©TBMVfR 
5 YcTpoACTBO An» vcraHoaxH nnacTwpfl b 
o6caAHoA Tpy6e, euiwaiotMee ycraHoeneH- 

HblA H3 TpaHCnOpTHOA KOA0HH8 Tpy6 nOJlblfl 

xopnyc c paAwanbHUMw OTBepcmaMM w r*A- 
paoiwsecxoa AOpHwpyiomeft roiioaxo*. Tene- 
10 cronwHecxM ycTaHOB/ieHHu* b xopnycc no/tuA 
uitok. o6pa3yx>mea c icopnycoM rwAPaanMMC- 
cxyio xaMepy. nonyo luranry c rnApafl/in4e- 

CKMM AXOpeM M n*3CTUpb, p33MemeHHbHl na 

nono* uiTaHrc. oT/iHiaioiueecR xeM. mto. 
15 c ueiiwioynpomeHMR kohctpykumvi ycTpoftciBa 
h CHMKeHM* ero msccw. no/iuA ujtok xecTico 

CBR33H C nO/JOA UlTaHfOft. 33<frWXCMpOB3H H3 

xopnyce b hcxoahom no/ioxemiM w MMeeT <J>mx- 
carop xoHcsHoro nonoxeHMR. npw stom na 

20 BHyTpcHHcA noaepxHOCTH TpancnopTHOfi xo- 
TiOHHu Tpy6 Bwno/iHeHa KonwueBaR npOTOH<a 
noA ♦wxcaTop xoneMHoro no/io^€HHR. a no- 
nvA iutox MMeer Ha HapyxHO* noaepxHocTw 
orpaHHSHreitb, npvmeM Aflnna xoAa xopnyca 

25 rHAP3BiiMHecxo« AOpHwpyiomea touobxm ao 
orpanwmiTCflu pa ana paccTo*HHK> *e*w *hx- 
caTopOM xoHesHoro nonoxeHMa n xoiibucaoa 

npOTOMKOA TpaHCnOpTHOA KOilOHHM Tpy6. 

30 



1747673 




<pue. i <pue. 2 



CocrasKTe/ib B. lOpwea 
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(54) DEVICE FOR PLACING A PATCH 
IN A CASING 

(57) The invention relates to well 
servicing technology and specifically to 
devices for placing metal patches to 
restore leaktightness of casings. The aim 
of the invention is to simplify the design 
of the device and to reduce its weight. 
This is achieved by the fact that a hollow 
stem 12, telescopically mounted in 
body 6, is rigidly connected with hollow 
rod 3, fixed in the initial position on 
body 6 and provided with limit stop 5 and 



locking device for the final position in 
the form of retainer ring 14, for which 
annular groove 16 is made on the inner 
surface of work string 15. In this case, 
the distance between retainer ring 14 and 
annular groove 16 in the initial position 
is selected to be equal to the travel of 
coring head 4, i.e., the distance from the 
lower end of body 6 to limit stop 5. After 
securing the device in casing 20 at the 
specified interval, pressing of patch 18 
begins by means of coring head 4 
pushing through patch 18 because of the 
weight of the tubing. At this time, pin 22 
is sheared off, and fluid under pressure 
enters the cavity of cup seal 8 and 
advances movable sectors 9 to the 
working position. After this, the anchor 
is disengaged from casing 20 and further 
pressing of patch 18 is accomplished 
under the pressur. in head 4, with 
reciprocal motion of the tool. 2 drawings. 
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The invention relates to well servicing technology, and specifically to devices for 
placing metal patches in oil, water, and gas wells to restore leaktightness of casings. 

A device is known that includes a rod, on the lower end of which is disposed a coring 
head and on the upper end of which is disposed an anchor, and a patch is disposed between 
them on the rod. 
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However, during expansion of the patch until it joins the casing, the coring head is 
pulled through the patch from the bottom up by means of an axial load on the tool (the 
tubing). In this case, the tubing is subjected to a double load: hydraulic pressure and axial 
tension, which does not exclude the possibility of breakage of the pipes while they are under 
tension during placement of the patch at large depths (more than 3000 m). 
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A device is known that includes a heavy-duty hydraulic pusher, a coring head, a 
hollow stem, a rod with collet stops disposed thereon for the patch, which is disposed on that 
rod. 

This device is unwieldy and has high metal content because of the presence of heavy- 
duty cylinders, and is inconvenient to use and to service. 

The aim of the invention is to simplify the design of the device and to reduce its 

weight. 

This aim is achieved by the fact that expansion of the patch until it joins the casing is 
provided by creating the calculated axial load on the coring head due to the weight of the tool 
being lowered into the well. 

In this case, a hollow stem is rigidly connected with a hollow rod, is secured on the 
body in the initial position, and has a locking device for the final position, where on the inner 
surface of the work string an annular groove is made to accommodate the locking device for 
the final position, and the hollow stem has a limit stop on the outer surface, where the travel 
of the body of the hydraulic coring head to the limit stop is equal to the distance between the 
locking device for the final position and the annular groove on the work string. Furthermore, 
the hydraulic anchor of the device, fulfilling the function of a stop for the patch, is disposed 
at the end of the cavity of the rod to accommodate the patch. Such a design makes it possible 
to avoid using a heavy-duty pusher in the device. In this case, the technology for patch 
placement by expanding the patch until it joins the casing while pulling the coring head from 
the top down is provided by the weight of the tool, the calculated load of which is controlled 
and monitored using a hydraulic scale. 

Such an assembly for the device and the use of the weight of the tool to create the 
axial load on the coring head for patch expansion makes it possible to: 

— simplify the technology for patch placement with no possibility of extraneous solid objects 
falling between the string and the patch during its expansion; 

— provide placement of the patch at practically any depth, without creating additional tensile 
axial loading on the tool (the tubing), where heavy drillpipes are used at fairly small depths, 
with the aim of increasing the weight of the tool; 
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— simplify the design of the device, reduce the weight while retaining its strength properties, 
and make it convenient to service and operate. 

The invention ensures, at the moment the coring head starts toward the patch, 
synchronous fluid delivery to the movable sectors, with coupling between the travel of the 
head to its lower limit stop and the annular groove with the retainer ring. 

Fig. 1 shows the device assembled with the patch, lowered downhole to the location 
of the defect in the casing; Fig. 2 shows a cutaway view of the coring head. 

The device contains hydraulic anchor 1 with movable slips 2, which by means of 
hollow rod 3 is connected with hydraulic head 4, consisting of lower stop 5, body 6 with 
hole 7, cup seal 8, movable sectors 9, race 10, conical ram 11, stem 12, packing rings 13, 
retainer ring 14, and upper sleeve 15 with annular groove 16, circulation valve 17 is disposed 
above the head, and patch 18 is disposed between the anchor and the head, where the patch is 
to be lowered on the tool (the tubing) 19 into casing 20 to the location of defect 21. To 
prevent the coring head from starting toward the patch prematurely, it is provided with shear 
pin 22. 

After the device, assembled with patch 18 on tool 19, is lowered into casing 20 and 
the patch is oriented on defect 21, excess hydraulic pressure is created in the system. Fluid 
under pressure enters the cavity of anchor 1, which by means of its own slips 2 with teeth 
disposed thereon is anchored in casing 20, providing a stop for the patch. Patch 18 is pressed 
against the inner wall of casing 20 to seal off defect 21 when coring head 4 is pulled through 
the patch by the weight of tool 19. At this time, pin 22 is sheared off, and the excess pressure 
is transmitted to the cavity of cup seal 8 through hole 7, and transmits a radial load to 
movable sectors 9 at the moment that the head starts to travel toward the patch, i.e., when the 
lower end A of body 6 reaches stop 5 and retainer ring 14 occupies the position in annular 
groove 16. 

After coring head 4 has passed through the patch by a specified distance (for example, 
1.5 m) that assures contact joining of patch 18 with casing 20, anchor 1 automatically 
disengages from the casing while the excess pressure is maintained, coring head 
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4 expands the patch along its entire length by means of the weight of the tool. 

Since the coring head, owing to lower stop 5 and the connection of retainer ring 14 
with annular groove 16, after passing through segment / does not have axial movement, 
sizing of the patch (repeated passes) is accomplished under the pressure in head 4 both from 
the bottom up by means of the lift of the tool and from the top down by means of the weight 
of the tool. In this case, the loads on the tool as it is lifted are insignificant. 

After placement of the patch, the device is lifted to the surface, drainage of fluid from 
the lifted tool is provided through circulation valve 17. 

The device has the following advantages: 

— for axial movement of the coring head over the entire length of the patch from the top 
down, the weight of the tool is used without additional axial loading thereon; 

— the technology for placing the patch at practically any depth is simplified, with no 
possibility of extraneous solid objects falling between the casing and the patch; 

— the design is simplified, the weight is reduced without loss of strength properties for the 
device. 
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The savings from using this design are roughly 1-2 thousand rubles per operation. 
Claim 

A device for placing a patch in a casing, including a hollow body, mounted on a work 
string, where the hollow body has radial holes and a hydraulic coring head, a hollow stem 
telescopically mounted in the body that forms a hydraulic chamber with the body, a hollow 
rod with a hydraulic anchor and a patch disposed on the hollow rod, distinguished by the fact 
that, with the aim of simplifying the design of the device and reducing its weight, the hollow 
stem is rigidly connected with the hollow rod, is secured in the body in the initial position, 
and has a locking device for the final position, where an annular groove is made on the inner 
surface of the work string to accommodate the locking device for the final position, and the 
hollow stem has a limit stop on the outer surface, where the travel of the body of the 
hydraulic coring head to the limit stop is equal to the distance between the locking device for 
the final position and the annular groove of the work string. 



1747673 



[see Russian original for figure] (see Russian original for figure] 



Fig. 1 Fig. 2 
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